Variable effects of inhibiting iNOS and closing the vascular ATP-sensitive potassium channel (via its pore-forming and sulfonylurea receptor subunits) in endotoxic shock.
Excess production of NO and activation of vascular ATP-sensitive potassium (K(ATP)) channels are implicated in the hypotension and vascular hyporeactivity associated with endotoxic shock. Using a fluid-resuscitated endotoxic rat model, we compared the cardiovascular effects of an iNOS inhibitor and two distinct inhibitors of the K(ATP) channel. Endotoxin (LPS) was administered to anesthetized, spontaneously breathing, fluid-resuscitated adult male Wistar rats, in which MAP, aortic and renal blood flow, and hepatic microvascular oxygenation were monitored continuously. At 120 min, the iNOS inhibitor, GW273629, and the K(ATP)-channel inhibitors, PNU-37883A and glyburide, were administered separately, and their effects on hemodynamics and oxygenation were examined. We found that GW273629 increased MAP over and above the pressor effect achieved in sham animals. Inhibiting K(ATP) channels via the pore-forming subunit (PNU-37883A and high-dose glyburide) produced significant pressor effects, whereas inhibiting the sulfonylurea receptor with low-dose glyburide was ineffective. No agent reversed the fall in aortic or renal blood flow, the fall in hepatic microvascular oxygenation, or the metabolic acidosis that occurred in LPS-treated animals. We conclude that inhibition of the K(ATP) channel via the pore-forming, but not the sulfonylurea receptor subunit, increases blood pressure in a short-term endotoxic model. However, this was not accompanied by any improvement in macrocirculatory or microcirculatory organ blood flow nor reversal of metabolic acidosis. It therefore remains uncertain whether the iNOS pathway or the K(ATP) channel represents a potential target for drug development in the treatment of endotoxic shock.